ABSTRACT We present an analysis of 400 intralobar and 133 extralobar sequestrations, six cases presenting intra-and extralobar sequestration simultaneously, five sequestrations of one whole lung, and two bilateral intralobar sequestrations.
The venous return of the intralobar sequestration is, in 95 7°% of all cases, via the pulmonary veins.
In 13*7% of all cases other congenital malformations were observed. Symptoms arose within the first decade of life in 37 20/, Bronchography and retrograde arteriography are the mainstay of diagnosis. Sequestrations are not supplied by a bronchial artery. Treatment of choice is operation as early as possible. Altogether seven operative deaths were reported, five of which were due to haemorrhage during operation.
Of the 133 extralobar sequestrations, 77-4% were located between diaphragm and lower lobe. The arterial supply was provided by branches of the aorta. Some cases were supplied with venous blood by branches of the pulmonary artery. In six cases secondary changes, such as tuberculosis or carcinoma were found. In 60% of all the patients symptoms occurred within the first decade of life. Preoperative diagnosis was correct in only six cases. There were four postoperative deaths.
Bronchopulmonary sequestration is a relatively rare anomaly, which has been known for over 100 years (Rokitansky, 1861; Rektorzik, 1861) . Despite this fact there are still some unanswered questions. Thus a review presented in 1963 by Biancalana listed as many as 40 hypotheses intended to provide an embryological explanation of its genesis.
The numerous published reports deal only with small numbers of cases. The divergences begin with nomenclature. In common with most authors, we have adopted the nomenclature proposed by Pryce (1946) and Pryce et al (1947) and accordingly mean by bronchopulmonary sequestration an area of lung, the parenchyma of which has no connection with the bronchial system, which is supplied by an aberrant artery arising from the aorta or one of its side branches, and which is drained as a rule by the pulmonary veins. A differentiation is made between intralobar sequestrations, which share a common pleura with the normal lung tissue, and extralobar sequestrations, which are separated from the remaining lung tissue by a separate lining of pleura.
Material and method
This study is an analysis of 400 intralobar (including seven cases of our own) and 133 (table 3) .
Macroscopically, the colour of the anomalous region is a pale greyish-red and is clearly differentiated from the healthy parenchyma. There is often adhesion between the pleura covering the sequestration and the diaphragm, mediastinum, or thoracic wall. At the point of entry of the arteries there is a slight depression, and this fact has led some workers to speak of a "hilus." The consistency of the sequestration varies between firm and elastic and "fleshy." Histologically, two main groups can be differentiated:
(1) the cystic-bronchiectatic form, which most often gives rise to symptoms, and (2) the pseudotumorous form, which is considered to be relatively free from symptoms. We found this extremely rare variation in only six of the 400 cases. A more exact analysis of 100 reports presenting detailed pathological findings showed that the bronchiectatic form of intralobar sequestration can be divided into three sub-groups: (a) the solitary cystic form (28 cases), (b) the polycystic form (64 cases), and (c) the mixed cystic form (eight cases).
In three reports it is stated that cystic changes (Charbonneau et al, 1967) . In 55 of the patients (13 7%) other congenital anomalies were observed (table 5) .
The first symptoms occurred before the age of 10 in 37 2% of the patients. In 15-5% of the cases, the disease remained asymptomatic and was discovered by chance. The commonest symptoms were cough, expectoration, and recurrent attacks of pneumonia, all of which become more severe with time. Physical examination showed no particular signs, although cyanosis, clubbed fingers, asymmetry of the thorax, rib anomalies, and funnel chest sometimes occurred. In 4% of the cases pleurisy and pleural effusions were observed.
For the establishment of the diagnosis radiographic findings ( (Payfa, 1968) . The greatest diameter of the artery described was 12 mm, the smallest 1 mm. In 12 cases only was useful information given as to the histological structure of the artery. In nine cases an artery of the "pulmonary type" and in three cases one of the "systemic type" was found. On three occasions arteriosclerosis was described in the supplying artery.
On 14 occasions the venous return was effected via a pulmonary vein into the left heart, this group containing four cases in which the arterial supply was secured via a branch of the pulmonary artery.
The extralobar sequestration is often attached to parts of the mediastinum, the diaphragm, or the stomach-sometimes even fistulous connections between the bronchi and the stomach or the oesophagus are described-by means of an "offshoot," which contains the bundle of vessels and often also nerves and blindly ending bronchi. In 3-7% of the cases the sequestration was connected with the lower lobe by means of a "cord" of tissue; in 60 cases the various forms of connection of the sequestration with the surrounding tissue were described in detail.
In 42 patients we found accurate data as to the size of the sequestration, the largest being found in a 26-year-old man (15X8X6 cm), a 30-year-old woman (12X I1 X5 cm), and in a 16-year-old boy (11X7 5X6 cm); Robertson (1973) reported the case of a neonate in which the sequestration occupied two-thirds of the left pulmonary zone.
The extralobar sequestration is usually pyramidal in shape, less often round or oval; its colour is grey, grey-red, or dark red. The surface is homogeneous and shiny and only very rarely can cysts be recognised under the surface. The consistency is firm and is described as being like that of liver or spleen. On four occasions a lobed form of sequestration was found. As a rule, histological examination showed atelectatic, embryonal, partly dysplastic, partly hyperplastic lung tissue. In 50 cases nine were solitary cysts, 29 were polycystic, and 12 had no cysts. In six cases there were tuberculous changes in the pulmonary par-enchyma. In addition hyaline membranes were mentioned and, on one occasion, a keratinising squamous cell carcinoma was described. In 56 cases (58 9%), apart from the lung anomalies, further malformations were found (table 11) , five cases manifesting multiple anomalies (table 5). In 60% of the patients a wide range of different symptoms occurred before the age of 10 years; in 10% of the cases the sequestration was discovered "by accident." The oldest patient in whom an extralobar sequestration was found was an 81-year-old woman. Assessment of the value of the various diagnostic methods is similar to that for intralobar sequestration. One case is known in which, over 20 years, no change occurred in the radiological appearance.
Sixty-six of the 133 cases underwent surgery. In the remaining 67 patients the diagnosis was established at necropsy. A correct preoperative diagnosis was made in six cases only; in the differential diagnosis the possibility of a sequestration was considered somewhat more often. Frequently, an accompanying diaphragmatic hernia was the actual indication for operation, and the sequestra- (Flye, 1972) .
Intralobar sequestration shows no preference for one or other side of the thorax; 80% of the extralobar forms occur on the left.
In both forms multiple arterial supply was found in about the same percentage of cases (15%) -an observation that is certainly of value for the surgeon's tactical approach. The calibre of the supplying vessels can be considerable, particularly in the extralobar form, in which vessels of up to 6 mm are found.
The extent of the sequestration is very variable. Using 42 accurate reports with respect to size we calculated the volume of the extralobar sequestration and discovered a correlation between size and age. While in the newborn and in children an uncorrelated scatter is found, between the ages of The intralobar sequestration is much less often associated with other anomalies (14%) than is the extralobar form (about 50%). The anomalies found in the extralobar form are usually more serious and often occur in combination. There is often a history of abnormal pregnancy in the mother.
There is no specific pattern of symptoms for this condition-in many cases the symptoms that lead to further investigation are due to accompanying diseases or other anomalies.
If a bronchopulmonary sequestration is suspected bronchography and retrograde aortography are the essential examinations to confirm the diagnosis and to avoid intraoperative difficulties due to varying blood supply.
The full bibliography of 178 references may be obtained from Dr B Savic.
